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when they are in the dark and so are not liberating oxygen by
means of photosynthesis. In this case oxygen in the intercellular
spaces goes into solution in the water held in the cell wall. It then
diffuses in this water until it enters the protoplasm, where it can
be used for respiration.
Fate of products. The water produced by respiration mixes
with the water of the cell.
In the case of organs without chlorophyll or of green organs in
the dark, the carbon dioxide diffuses out of the cell into the sur-
rounding atmosphere. In green tissues which are actively carry-
ing on photosynthesis most of the carbon dioxide will be used in
photosynthesis without leaving the cell in which it is produced.
From the above it will be seen that when a plant organ, from
lack of chlorophyll or light, is not carrying on photosynthesis, it
will, owing to respiration, absorb oxygen and give off carbon
dioxide. When photosynthesis is active hi green tissues, more
oxygen is liberated by photosynthesis than is used in respiration,
and more carbon dioxide is employed hi photosynthesis than is
produced by respiration, with the'result that these tissues will
absorb carbon dioxide and give off oxygen.
Whether leaves in light give off carbon dioxide or oxygen will
naturally depend on whether more carbon dioxide is produced by
respiration or is used in photosynthesis. With very feeble light
the respiration of leaves may produce more carbon dioxide than is
used in photosynthesis, and so the leaves absorb oxygen and give
off carbon dioxide even when they are performing photosynthesis
slowly. On an average day, however, the products of photo-
synthesis must be built up in the green tissues much more rapidly
than they are broken down by respiration. A surplus must be
accumulated to supply material for the respiration of the organs
lacking chlorophyll, and also for the respiration of the green tissues
themselves at night. In addition, building material must be pro-
duced for the growth of the plant body.
Demonstration. If germinating seeds are inclosed hi a vessel
containing ordinary air, it will be found that the oxygen is ab-
sorbed and replaced by carbon dioxide. The same phenomenon
can be shown by using green plants if they are kept in the dark,
A very simple method of demonstrating the exchange of gases